6, 103*1,11*10 
iu, 333 W2L 
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ttft-r2>m2<DmMmzmv. mtm&'sy mz$mv 

mwM, i Rtfig 2 ©a^->-;i/ h &nm <b LKSg 1 &Zf 
\z£^Tmui&mm*m§i2.i±z>& i ©Miis^ 

CW*«2] «HBTMRi6W, TifeJI, KHEJB LCD* 

mt. K&m&m&z.oimizffix.zzi.t&ftwt.t-rz, 
m&m i iz$m(Dm^.i&tfim^m.m^y k. 

y K. . 

[fit*3i4] flMBSttSttRtf. Mn-X (X&C< 
r, Fe, Co, Nl, Tc. Ru, Rh> Pd, R 
e. Os, Ir, Pt^^Sn5M<tfelli 

h. 'U; If; I • 

[|f*^5] jpflT^^JiaW* Tj. V. Cr. Mn, 
Fe, Co, N i , ibii, 7. r. Nb, Mo, Tc, R 
u , R h , Pd, Tjja^ jWv R e , O s , I r , 

p t , s i a>s^f||4i|M< * ^"i«a®7c*** 

01*916] iWiBSfpi&Z^fS^&teBa*. Fe, 
Co, Ni, xtt, ^Wci^trd*T** c i: 

7 ] >wiamM^;piH^, f e , co. ni 

i, V, Cr.F ei>N i;, Cu..'Zr, Nb. Mo, 
Tc, Ru, Rh, Pel", H if , T a. W, Re, O 
s. I r, Pt, sf|, A l&Sa$?3tl&4>&<<»:*> 



fc. T-rA-B (TIJFe, Co, N i*&M3.n5 
^fcKifclSHgCDTcSt, ABT 1 , V. Cr, Cu, 
Zr, Nb, Mo, Tc. Ru, Rh, Pd. Hf, T 
a, W. Re, Os. I r, Pt, SI, Al* 

2ti2>'j>fs.< thimmoTtm, b^b, c, n, 

Xtt, Fe-S i -A 1 

[»*«8] MfBTMR^ttaiBm2C0^S>-;i,H 
«h*i«^Wfc^-r^®a^, Btll3TMR^(DWfB^2 
co^»^-Jl. K i*f|6iTS@©tiiH«T-ea5^ 

att^, i nm 7 ©{im^-icfe*»&^j£in; 

[it 9 ] mm*$±mm t mBsmmnit. <nm-e?m 
\ztmmtfttt.zz,,£*ftwit-rz>. wm%7&8 
o)mtxi^z$^m<Dmmm.m.^mm^y\ ; . 

c«*« 1 0 ] mmmmmm*. m&m 1 

Ho 

im&m 11] x^-r y±ic^ 1 <r>m%^-)v f&w 

T, TMRtPf^) K^S^^tp^M^tMTMR^fC 
AW TXa#*EPJ!nrr S3ffia$M«<h Sr*-T 2. T M Rm=? 
^MtSIii, WIBTMR^SrSVi, ^r>, 

HfUBTMR^i&^fitrSXe^. flftlBTMR^^lfi 
^-r-SXSt, 87* KI^^X h VX>fdJ:^T#^T 
7> H Vv'X b*rX? \Z£ o T U 7 h#-7'-T S'XS t Sr 

tec mmmm&mm.'&^y mm 
[ft*^ 1 2 j ' Mm^^-^^^immmm: 
iz7* h \sz?* hTx^^Mfsigi, my*"bv 

Ctt*«i 3] XrM y±lc^l <o««^-;H«*» 

T, TMRtPf^) W^&^^tf^StSTMRffillC 
TX^#<&PPJnT^«gB«^ t £#-f ^. TMR SfF 

sMtsiit, as2©fi&^— ^H^j^-r-sxe 
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lit. KTMR^±1C7* hUv'X hv^.i7 2r^-r 
5Igi, S7t KUyXh 1C <£ o TlMfE TMR 

[0 0 0 1] : 
[0 0 0 2] 

[«£*©&*&] S8^S2®SB»/h^b, ^#»{tl? «!: *> 

{COHTli, TA Magnetoresistivi 
ty Readout Transducer] (IE 
EE Trans, on Mag n, . MAG 7 (19 

7 1) 1 5 0) izft^znu^Z)* 
[0003] '&&(dmr'\v F£&#b. m.iz*mt3.M 

mXit&^m-C%2>&*M%,&$i%i& (£tTv GMRt 
JB-T) SffltifcGMRAy K^feS. £©GMR"t?f;±, 

fijK^k^sferoMST^attPoa^ifiiFBl^^Kt 
ttjrrs ,-rtsuz x tr >;N*^^*ii*«n^e^e*i 

Wtli rpes ign, Fabri cat i on & 
Test in g o f Sp 1 n - V a lveRead 
;*He.*.d*< for H 1 g h D,e n s i t y R 
e c o r d; i ngj ( 1 EE E T r an s. o n M 
agn, . Vo 1. 3 0. No. 6 (1 9 9 4) 3 8 0 
; 1) 1CE«K*^S.- b#>b&>0*'=>, ^CDMR-^-y Htc 

[ 0 0 0 4 ] &8ttt h >*JMftft&. .^~}©3£gJ1±JI© 
HBfc:»iMWfla»v»«»^^ h ^^)P/n* 'J 35Ji<£tfc 

*;wa^mstf£irL$i* (tmr), tj*tfnxn«...i$:© 



[0 0 0 5] jfiif, h>*;WA*>J7Jf KA 1 (D«ffiB?(k 
i$ffl^T2 0%^MKM&^ffc^£*TTMR5ft J ?- 

tt^iSlSoTirfc. Journal of Applied Physics, Vo 
1.79, Page 4724~4729, im\zZ\<D£.z>i3.Jz%tem 

[0006] -r&fris, i«vx^sfflv^7^i« 

_klcC o F e frt>f£Z>m 1 <D3£5&£JI£*?g^«b, , 51 
£$N?-7X^£35g|bTl. 2~2. 0nmi»<Z)A 1 H£ 

mmr*. -©ai ^*®^sis^o-i5c«tris-r;i<t 

fc«fc r>T. A 1 2 03^e>^^ h >*)W\*U 7"Ji 
-5. £©h>*Jl/A*Urig£^bTS§l©3&tB 
P C CoA^^S2 ©3$8&ttJi 

-&«.-.- c<!>2F&r?fft a^S*n;*'fl:*tUT*^:i 8% 

[0 0 0 7 ] *©ffi©fB«M£bT, - 6 3 2 

54, #W¥6-2'444 7 7, ■ #H¥S - 7 0 1 4 
8, 0 14 9, &H¥8-3 1 6 5;4 8R 

a: F1997¥. H*^ffla«#^l*, 21#, 493-496MJ 
te£ifito*)\. h.^/VJTirof^iStUTv Al 

e^^bfc^lC, ^4>fC«L-TA 1 20 3 £f£ft£-tt 
[0 0 0 8] TMRm^m^y H^JK^^^U^t* 

sstM^ST*^.. b*^b, fie3fccDb>^;w^uir^ 

X) *mz> z. h \-m b#>o rz6 
[0009] ±M©wt ^ic^*©h>^;w\*UT 

m?1&iri<DmWM b V> t V» o ^: H®^, HP#te5B*fc 
[0010] ^g¥9- 2 0 9 2 9 2 ICte, HfflfCi^S 

es:#bfcTMR^©iSii*fet bx, ^ i ©itmte 

B, h^WN-UTl, ®2©^5Stt^*X^-C^ 
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mhit'&\~. n&wzmm&m-w* £©3MWf*B£ 
^fe^^nx^s. 

CO 0 1 1] S^II, ^I¥9-2 0 9 2 9 2TI1 ft 

1 ©SftSttJi; K>*;VA >j 71, ft 2 ©Stated jit 

b^oiiffjst^ist; Miam i ©sssstt 
m*i£mvitmz; n&zmmc'o^mgzmxvxz. 

ts.%mnm &mm v tcmz, no. + fe&iff 

Ab. Cl©Sft@*lf^i^Blfl2bXh>^;WtUT^ 

nxtv^,. 

[ 0 0 1 2 ] 01 1 £#M bX, f#K¥ 9 - 2 0 9 2 9 

2 © ICifi'* S tlfc T M R ^©SjS*S £fft#T 5 .- Fife 

«WEKUfc«fc (011 (a) ) 

MS£3f£SAb, itl l 2 ©3l®£g£SS£ffcbX h> 

*jwv) rm i 3 *^-r^> K0 i 1 '(by > „ 
(ii i (b) ) m mmmtom<m^hwi0®m& 

^^gLTl^^' ^fc^^ftX^lC^ftSl*^ 

1 4 £j«bXTMRlKcDg*«ig£^£-a-& (0 i 
1 (c) > ?<mz, SMBBmm-l 5*«tTTMR$ 
T©S#«3I£3i£»£2-fr& (011' (d) ) . 
[0 0 13] ±IB^E«c©*feX«, T*G#>#X©J£ 

XtS. ££>l£> »>X-Art©?!l^!(#ffi©i#-^D.y 
m©«5ittlcffiftfc5?l^#S;*i5„ ^attBlwF 
Co, N i Sfcte^nS.£-&tf^&£m>fc»-arK 

sftts^A l zmvi-rzzzuz&r). Tt&ttezm 

1 ©^attSti^bXA^SMtt^lBi^Si^© 
a r 'oflfcft— 0 ©&*fe S t&x*;i^-i8:F e » 

a 1 20z\m&frm-cmmzgigrz>. mmm\zMg*> 
3S*^e.T«si«:>5m i omm&m 1 1 ic*rr£ 

[0 0 1 4] 01 2£#HbX, #®¥9 -.2 0 9 2 9 

2 tzm^ntzTMRm^oyu^mmxm^wim-r 

S. ft 1 O&ttttM 1 1 ^^KLfc^fZ (0 12 



(a) ) . M^izmm^mxvx. z.<D^m\zmim 
2 i&mf&-rz>xm$:m%.z>ii (012 (t>) ) , #© 
iST^ti 1 2 ^tim-rz^z-m 1 ©siatt/i 
e.s«s i 2\zmm&mmz\o (012 ( C > > „ # 
mm 1 2 fine fcgtfbjs 2 3 wsj$ni>. zo^mx- 

&fi8teJf lC^SnC£©#®lci£miI 1 2©&fl;II 
2 4«j£3nsfc«e> (01 2 (d) ) . iO^tt 

iz&nrzm^-t>mmznz; mm^m^.vrc^ ft 2© 

Mttll4^1L (01 2 (e) ) 
5£j£|gbXTMRi!l^©g:fc«^£^j£2-&& (01 
2 (f) ) . till 2m\Z&fefS.mteM*fctiC?tt 

tbizit. mnmi 2©^-®^sfco©^s*x^ 
»*-i>m iommsm 1 1 ^mmr^m ± b t>^^ 

^CiMgT?J&5. ^ftStCFe, Co, NiSfc 

a*W3!ix&£„ 

[0 0 15] 01 Ott, ^3)5©TMR^S:fflVifc®a 
s\y h*©ABS®©«jg©— «SJ^-rfe©X. HiSxk 
i'hp-^X 1997.4.7 (No. 6 8 6) tC^&tlX 

TMRmt^<Dffi>iUffi\zMf8,t£ntznmfrt>te2> 

TMRiflt ^ak^&^bX^v—^HrtfC^fib 
XVi-5. 
[0 0 16] 

-^Kraictt. tmmi 1 7. tmrisi;±ts« 

1 1 8<^fi;5TMR*fl 1 9*t#^EfSfc»e>, TM 
R*^i±T©6S^->-;i/ K t©+^^iBfc*«^^ 
& H raRS^$^ < T-5 ' idt^X* b*^ b*: 
^6. Jlfii&^©»a<t«#^lcBi8Xa&D, S&TMR 

tt, S*©mSSrTMR^©JiTXA^X>^b, 
fe^D-tXfCtoX^^BatXa&ofc:. S T 

m r ^©^iSfflft tc <k sy-r ^©«^ (cjtt bXttM ^ ^ 

©A-f 7Xl^#SrHlttlb^:^n«^6>^V>. 
[0 0 17] #5S9!©g«Jtt. «Ji©^*©g^lC*^ 

©S^ffl'W H i^-©MiS*ffi t SS^-TS 21 tic* 
[0 0 1 8] 

[iis^«*Tsfc«&©^g] *%^©js^gtags^ 
Kgfi«, : X7^f ^Jiicie^ic«»$nfc^i 



mmW- 11-175920 



&/v~cttfa-r2>3&2(»®.mm&$is* mmmt^y viz 

■m 2 <om.%^—jv h *«atjbSEmi r# ssi 2 ©eb^ 
-)V}j<DW?$ \z mtm&tsfaK s&*i.s® «t ict o xm.% 

gt. ^.iwm2©^ffittB©rBVcpB^!^nfc h> 

[0019 1 Sfc, *5§p i cpfi8^StaS6*l!«^'\^ H 

<D%wsm% myciumz^x. ^^ae±xzm 1 
^rr^>^%$nfciBi&K*^-rsxet, ^2© 

BBSS'— JM**»*T*3:fi4: urns*^*^ 
•*£Xg# ; WIBTMR^SfiE^-r^Xgtv ; ^tmr 

h V h v 7. 9 \z J: o TMIB T M R K * /t ^ — z: > ^ 
t--5I©<t, ; MS2SgSPfa^Sr.MSB7* h I^X hv*7 

■5.-- ! . - .. •,!;•: •• » -i v >: 

C0020] ^mm<Dmmmi^m^L^y F©»ii 
. ;-i h ttVffcr 9 xe t > aMBf&h >^;v«^a«ts 

jgTftoT- iaiBrrMR*^}^ffcr*xg*^. tm 

RIKS^Kf SXet, ' &STMRI&-US.7* h I'S** h 

*WIBi7 * h I^Xfc.Tag jcj»TU 7 iSX 
• ; [0 0 2 1]. . . if >■ 

watm* ; ..:r 

ffi. EHs ABSffiiB&t) ftV&£fcflMHftiBBT£$ 



ttfflTSttAS'— JVFS 1 (10 1) JfclKS 2 (1:1 

1) ^o-Bw^isj-r-smMv— ;pks. iRt/s 2 
m \zmm.2 nfc tmr 3^ n%m& £ w-r 
^5/ h*£#-r&. sic — *©fi&sc->-;n<s 2£— # 
©isskp 1 taiffl u cwaffi^p 1 ©m^iginSbm 
an 5 - ii^MMiz. ®&.wxm$inrz=i'i )vt *> •5— js<d 
es@p2 (1 1 3) t&mmztu u©iiPiw 
p 2 Kic^tt nfc«M*v ^yi 1 2 \zm$L-rz>m%- 
iz£z>mmmmz&-rz>^ h**t«h 

[0 0 2 3] ±IB1S-&* : ?«^T«> < l:olC»e.n^ < , * 
-T, T->— Jl'FS .l.fflJ*\e>Je*»c, 3 OnmlPCDTaJKl 
0 2. 1 0niiilft©N i - F e BI#>?>&-5Sg 1 ©3SefeB 
10 3. &CX2nmJp©A.l K*^?&;-5^«BS:^bT 

h >^;WN* U 71104 ^^-T -5. *:<D'&.. ;Co-F 
e^5>^-5^2©^tt» l 0 5 v 2 OnmJP© 

N.i -MnI*^&5R®8fflil 0 
U TMR^^^^Ii-fc. TMRK©«B^1C, X/t 
y^^*(c:«t0T^57-^6^:^atti^Bl 0 7, 
C o C r P t ^■E.&^Tk^US&SJl 1 0 8., T a*^ 

%ts.z>mmm \ o 9*jg^s. iro^ictst. 

^nfc^ic; *>\B$5B^^sns. i-jt;> TMR 
h >^;PAU 7i^tT|S]t^5 2 BOSSttB^f 

o\^tmnm\z<m&t^>z\t.n.<. TMR.#tt*m»n 

^fctl-S. W'1 1 0SrX/1y*Jg»U ± 

^— ;l^H 111 tbTiff3 (tm©N i -.Fle-IS7 U 

— j±tb-?gmx/v?>i&j$,i<. rjvs.-tiz.kzmmxr 

y7*l 12MU ^V^-e. 7U—&lb-o%mz£*)C 
u3-fJ^Ml, S61Cl2Sffl©±m® l,l 3 tl>T 
4 /im©N i - F eI*7l/-A*otfttei:itt 

«.o . • •: - -. • : 

. [00 24] TMR Jim*. BBS^-r *sH. 5 1 &£ZfS 
... 2S«fitl/, «^t>'— Jl'FS l*«fcl^S 2©®|HMce 

*5« 1 OD^mttB 2 ©^«itBi:(0F B 1tch>^;i' 
/t U TB*SEA,fc*Pjg,*^^fiS14TMR^ I 3 

«Bf A*-r Txfis#s:««&-r zmwam ±a> 
■ znx^z. 

[0 0 2 5] ±&ffit&im\sftZ.l-\Z&*)i TMR^ 

[0 0 2 6] «"F.tC; *^Jfi0SgCajO^\-> HOSigT'D 

O3-T i CS^t75 >y7*^^-57X/\*^±»C. X 
• /1-y^felC«fcDKJPl ; um(DCoTaZ rg^MU 
Tv'-Jl'HSl (10 1) tLT/^Xtbfc. vl©C 
o T a Z r ^CD^^f ItttB 1 £^*|6jlC— TjlSJtt©® 
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#*EPInbfc„ Z<B'&, '©mm^tt*(6l(C5 ! 0 OOe 
CD— *^#S-WSnbO-3 3 5 OloT? l^CD^^S® 

RIS»J«l/t.- TMRltLTIl STT*'— JPFS 
1 mfr^miz. 3 OiuaJP©T aRi-<4 0 2) ' 'i^OnmJP 
ONi-F effil;&>&&SSg 1 MU' (1 0 3 J ;? & 

/iy^*#»T^T;^y^y^>-HJBE^;l X I o-7Torr 
£TF. At mij l OmTorr, ffiti^tttfg 0 0 Wi U 

W(c xny *mmto&mm**mki,rm*EEfi 

£ 2 0 mTorr^ 2 0 0T6rr©$BBH? 1 '0 ftm&m UT\ 
a i^«jB»Hfemft;LT h>^;p/'tuye d 0 4) 

Itf&lR 2 OiimJP©e o ^ F eli!i^ii5.l2 ©3£«Ste 
M (10 5) V- 2 OninJPON i -Mnl*^ft5 

[0 0 2*7 ] ^2ffl«ittl 10 5 tS^tt 

si o 6 to>m\z&m&iim.%-*%$Li£^. rnzv&m 

&m 1 0 SWMik&m 1 OAS S SK&DTSifefrlBjtc 
Hirr«&»»£;- AB S (HJtCMLTSliL^-|6j(C 3 kOe© 
— ^(6]JSI?-<&BJJnl>00 2 7 0 TST? 5 ^fn5J©^@|^ff 

^HT^SCoT a Z r IKttT'J6 3 5 O^mMm^tl 
fa&mtTZZttzK , S^ftm^Hk t UT« 8 Oe £ 

[0 0 2 8]iiilM2 ■:? 
02fct. *^^©^2 : CD|liS^^^i©^gtiT;^*Stt 

^yHgfSv f©AB ss^smfeas^igs-c* 

-T.M-R«B^vF*» 1 0j2-? ! m&mm 1 0 6 ■ ^ 
1 ©SSSS&if 1?0 5. =h >%#/*g ^»10 4, . Jg.2 © 

MfrZmiZ. 3 OwmcDTami 0 2, 20naJP©Pt 
'-Hn «»> 6 &*E3Htt£fc-i i'O 2 0nmW©G bl^ 

*»sa-* : SR'i:o"«ttji.i o wmK'tewmMA im& 
&z>° Mm^mn.vx^y fif^^sMzmmi^ft 

1 Onini^ON i ^Fe-Colgjl^&Sf 2©11 
ttS l O -3, ^3 0nm©T'aa>S;ft5#S&&# 

SIM 4&jl&l,TX/ty*&5»LTMR|g|£5£l£3 
1tfc„ 'OS®, ?g 2 ©SH8ttJI.ll 4 ©®tffc£02 © 



mtmmmmm 1 <t i^sit?^ 5. tmr m<Dm&&>mi 
$$Mmmm 1 <ti^tre;fc 0 , ^mmmm 1 t^ns©^* 

C0 0 2 9] ^£^3..; 

*^®^3©||^^^JO^M«in;«l*S!« 

£„ TMRill T*i l 0 2, ^1 (D&ffi&M i 0 
3v h>^W\'07I10-4, I20g|«ttil d 5. 
fifiBtt^lttJf 1 0 6^e»?&S«fig^^^; ?g3 

cD&m&mmmi*. TMRit±->-;n-- 11 1 t©s 
^s&a* a b sifegffi b^ 2: nz&^xm i ©iiii^ 

I^iSftS. dtl«, tmmi 1 OSrU^h^t-^ 
^OTMRlOH^^^mvXi?*, ABS 

«JWT? COTMRISIOAB S^SOSIB 
0. Um^ei^m. TMR^(D^£Amill 

ftj&rnm- 1 1 o , mmmmmi t ra«o9^=& 
[oo30] ±iBm i ~m 3 (Dmmmmmoy^rtL^tio 

TMRff^^XA^&^DHiL. XffflOX 

oeoa^-tc ± o T*mbfc„ *^tf^ \z&vz>m§s.&mm 

fc. 5X1 0 3Vcm2T?feStaM©^>ft:tt{5<i:^£**l<', 

m^.m^itm^>mi o%cd^(c±soti^. tm 
R^^HoflftuMEtiTii mmmmmi&&2 

mz 1 03Vcfl2©«M^afT«?J lmV-Cfet), 5 X 1 03A 

- /cw?-em i&zxm 2 njs^^Ttt^ 3 my, m sonm 
&mmx\m 2 bv#» o fc. ® 1 stxm 2 ©njgjgiiM 

#tt 3 Gb/in2£tJi(DsBS?gtf{C. 4&gtt 3 0 Gb/in2£t± 
SiMTftt. ABSBlC^LXTMRliJ:v-;K«l 1 

i tvm&mmimmvzmmttii^T^zrcibiz. 
ABswtmfrmm&bmtehfrm&z^mmzzz 

to o 3 i r mmmmmA • ■ ; • . : j ,,■ 

HOTMRJKoMjgliSSr^T. X5-f^iit 
SA 1 2O3-T i Cl&t75^f^e&59lASft 
JiJC> XAyi'ffiiJi OiSl jiimOF e T aNMf 
^L, Tv'— JWHS ltl/TA^>fttf>'.(0:4 
(a) ) , »bMa«r5 0 O-C-Cl^ra^fTfir^fc. 

[0 0 3 2 ] #tiX/W*ffi»CcfcD**f®l££ft5TM 
RiSMLfc (04 (b) ) ; TMRftLTIt S 
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-TT^-^HS lfid^&dtc, 3 OnmJP©TaBll 0 
2 . 1 0 nmJ»©N i-Fe K**£fc*J6l <D&m&m 1 
0 3. S^- 2nmJP©A M^f,&5itI*IStT 
a/ty^aBJIbfc.. C©figKtett4-f >^«g©^-y 

O-TorrOT. A r 1 OmTorr, iS^Km* 2 0 0 

g$lffi#£2 OmTorr—2 0 O.Torr©ISBX 10:M« 
j#LT. A .1 «tig®*Kftbt h >*J>A*'J 71 1 
0 4SMUfe. &iSl£ifclabXA*y^7>KJE;>JlC 
PJjH bfc^, 2 0 ns*© C o - F e K*> £ 2 ©3$ 
;«ttHl Q 5v 2 0nmJ?©N i -MnIA^65g®« 
-ttJR&X/t^ftttbj TMRlS^Stfe 
;i[0 0 3 3] TMRK£/1^>fcb**fli*££Jgfi!cb, 
^©j3n^©«&®«tft*i^lg/*A8&5lgl (PM) 
/#««4BI«:J&Btb'J 7 h*7f-5Xg (04 

(c) ) , ^mmt.^mm^^is.^m^/^yit 
-r -axe (04 (d) > , TMRmoh^vzus&Mig. 
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